ABSTRACT Globally, health and social inequities are growing and are created, actively maintained, and aggravated by existing policies and practices. The call for evidencebased policy making to address this injustice seems a promising strategy to facilitate a reversal of existing strategies and the design of new effective programming. Acting on evidence to address inequities requires congruence between identifying the major drivers of disparities and the study of their causes and solutions. Yet, current research on inequities tends to focus on documenting disparities among individuals or subpopulations with little focus on identifying the macro-social causes of adverse population health. Moreover, the research base falls far short of a focus on the solutions to the complex multilevel drivers of disparities. This paper focuses upon recommendations to refocus and improve the public health research evidence generated to inform and create strong evidence-based recommendations for improving population health.
INTRODUCTION
Globally, health inequities are growing. 1, 2 These inequities in the local, national, and global arenas are created, actively maintained, and aggravated by existing policies and practices. The call for evidence-based policy making to address this injustice seems a promising strategy to facilitate a reversal of existing practices and the design of new effective interventions. 1 Yet, the field of knowledge translation has long documented the chasm between researcher-generated evidence about health problems or their solutions on the one side and awareness and utilization of this body of knowledge by policy makers and program planners on the other. [3] [4] [5] While this knowledge translation literature has largely been concerned with the clinical practice setting, there has been increasing focus on population and public health. [6] [7] [8] [9] [10] [11] Worries about researchers and practitioners or policy makers operating in different universes have been the basis of research and commentary in and outside of the health fields for some time. 3, 4 According to this growing literature, problems contributing to these gaps include a lack of understanding among researchers about the process of policy making and policy makers' evidence needs; a lack of knowledge among policy makers or practitioners about relevant scientific evidence, including syntheses of evidence to inform program planning or policy; the absence of policy concerns from systems of reward and motivation among academic researchers; and insufficient interaction between researchers and policy makers to clarify and match evidence needs. There has been ample response in the form of recommendations, with varying feasibility, to remedy the situation, such as creation of policy briefs summarizing research evidence, better "integration" of policy makers or practitioners to co-create knowledge and evidence, providing more guidance to practitioners or policy makers about how to use and implement the scientific evidence, and teaching researchers about the policy making process. [12] [13] [14] Moreover, diagnoses of the drivers of "knowdo gaps" are increasingly responsive to heightened concern over health inequities. This concern now also shapes knowledge translation frameworks and agendas. 6, 9 In other words, alarm over the growth and intractability of health and social inequities is changing health knowledge, especially during this worldwide economic downturn, where the gaps continue to widen and the wealthy are taking an ever greater share of the pie. 1, 15, 16 Acting on evidence to address inequities requires congruence between identifying the major drivers of disparities and the study of their causes and solutions. Unfortunately, if we were to derive information about the drivers of inequity from the public health or epidemiologic literature, we might conclude that they all occur at the individual level, given the excess of studies in the disparities literature focusing on personal attributes or behaviors. 17 Thus, a quick review of the "causes of the causes" of disparities will help frame a subsequent discussion about the research that public health scientists might generate to inform solutions to the growth of health inequities.
HEALTH AND SOCIAL INEQUITIES: WHAT ARE THE MAJOR TRENDS AND CAUSES?
It is no secret that we are in the middle of a worldwide economic recession characterized by exceptional levels of unemployment, a rise in homelessness and housing instability, and widening wealth gaps. The media is awash in headlines reflecting the consequences of the current economic downturn: "US Housing Crisis Is Now Worse Than Great Depression,"
18 "More Middle Class Families 'Will Become Homeless' Due to Recession," 19 "Length of Unemployment Continues to Break Records." 20 The article from which the latter attention grabber was drawn estimates that, on average, unemployed people must now search for jobs 40 or more weeks. Yet even prior to the recession, large proportions of the global population were experiencing chronic poverty and the consequences of the erosion of many countries' social safety nets. 21 In 2009, the WHO's Commission on the Social Determinants of Health released their report, Closing the Gap in a Generation, which studied the causes of growing global social and health disparities. 1 The report identified several drivers of and solutions to inequities, examples of which are listed in Table 1 .
These actions proposed by the WHO's Commission on Social Determinants of Health (CSDOH) reflect years of synthesizing the scientific evidence on "causes of the causes" of health disparities. Each action reflects the key issues plaguing nations around the globe during the economic crisis, like employment and taxation, which are also topics of discussion and debate. 15, 16, [22] [23] [24] Unfortunately, implementation of such policies currently appears to be on the losing end of policy making discussions in favor of policies that widen the economic gaps between a rich minority and the rest of the population. 25 
WHAT ARE THE CURRENT GAPS IN EVIDENCE IN THE EPIDEMIOLOGY AND PUBLIC HEALTH LITERATURE TO INFORM SOLUTIONS TO SDOH?
A major goal of public health research is to generate evidence to support action to improve population well-being, which includes evidence to address social determinants of health. But just how well is public health research, and epidemiologic research in particular, as it is the foundational science of public health, doing in terms of producing solid evidence to inform decision making about determinants of and solutions to health disparities? We might have the greatest expectations of social epidemiology to generate ample evidence to inform solutions to social and health disparities, given its focus on the social determinants of health. Yet, a great proportion of social epidemiologic research is on the downstream determinants of health, and too few studies examine the macro-social determinants. 17, [26] [27] [28] [29] Moreover, many studies are descriptive, in that they document associations between social determinants and well-being, while too few propose or assess specific social interventions. One epidemiologist recently noted that while our field faces "a feast of Healthy and safe behaviors to be promoted equitably, including promotion of physical activity, encouragement for healthy eating, and reduction of violence and crime through good environmental design and regulatory controls, including control of alcohol outlets
Increased global aid at 0.7 % of GDP, to be achieved by nations honoring existing commitments
Health care systems based on the principles of equity, disease prevention, and health promotion with universal coverage and focusing on primary health care, regardless of ability to pay
Health equity impact assessments of major global, regional, and bilateral economic agreements 9, 76 Empowerment of all groups in society through fair representation in decision making
Gender equity, to be promoted through enforced legislation
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descriptive studies of socio-economic causes of ill health we still face a famine of evaluative intervention studies." 30 Thus, to generate evidence on solutions to the problem of growing health disparities, researchers within our field will require newer frameworks to inform our work and newer methods to support alternative research agendas. 17 Public health researchers should generate evidence that is closely aligned with what policy makers and program planners can use. Fortunately, a growing literature now describes the types of evidence most needed by those whose work is to design and implement policies and programs to address social and health disparities. Selected learnings from this literature are presented below, along with a discussion of whether and how public health and epidemiology researchers can match those particular evidence needs ( Table 2) .
WHAT SPECIFIC EVIDENCE DO POLICY MAKERS AND PROGRAM PLANNERS WHO ARE CONCERNED WITH SOCIAL DETERMINANTS WANT?
Policy makers and researchers recognize the complexity of social determinants of health (see Figure 1 ). Not only are drivers of health disparities operating at multiple levels but they also impact upon developmental trajectories and operate over the life course. 28, 31, 32 While data of all types exist to describe different aspects of the social determinants impact on individual well-being, studies typically generate evidence for one small piece of the larger picture. Epidemiology, a disease oriented field, tends toward specialization in the study of particular diseases (e.g., cardiovascular disease, cancer) or exposures (e.g., violence, workplaces). Rarely is the evidence pieced together to examine shared or unique pathways and determinants. Even reviews of the literature often focus on one disease or one exposure. And while diverse evidence exists across public health disciplines, too rarely are the pieces put together to create a comprehensive view of social determinants. [33] [34] [35] Yet, policy makers and those who seek to act on the evidence need more information on how a specific program or policy might impact upon policies/programs within and across sectors and vice versa. 33, 34 When asked about the types of evidence that might have the greatest impact on policy making, senior researchers have suggested that one way to improve the presentation of evidence to policy makers is to assemble an "evidence jigsaw." 11, 35 How would this jigsaw look? Data and evidence of relevance to policy making and program design would be pulled from myriad sources and even disciplines, then woven together into a comprehensive, coherent description of their action and interaction. One barrier that may have precluded such efforts in the past is scientists' preoccupation with the "evidence hierarchy" (i.e., with Randomized TABLE 2 Type of evidence that public health and epidemiology scientists should produce for solutions to complex social determinants of health and health inequities A comprehensive picture on the multilevel determinants of health inequities, produced by piecing together from different types and sources of evidence
Evaluations of existing macro-social policies and programs that (1) go beyond demonstrating effectiveness to reveal underlying theories of causation and/or uncover the specific "effective" ingredients in programs and policies and (2) provide short-and long-term guidance for their implementation, tailoring, and adaptation Trials at the top). While this issue may be important for ensuring maintenance of professional standards, policy makers are prone to use all types of evidence to inform their work, with no regard to the scientific hierarchies often imposed by epidemiologists. 7, 11 Research emerging from transdisciplinary efforts, as opposed to multi-or interdisciplinary research, might facilitate the generation of this type of integrated knowledge. Transdisciplinary research includes researchers from varying disciplines, policy makers, or members of affected communities who collaborate "using shared conceptual frameworks drawing together disciplinary theories, concepts, and approaches to address a common problem" (p. 1351). 36 Because scientists are often experts in their own field and are best at evaluating evidence generated from methods within their own disciplines, transdisciplinary teams enable the best evidence to be brought forth and combined to create a more holistic picture of the problem for policy makers and program planners to consider. 36, 37 Second, policy makers need greater evaluation data to inform their work. Thus, in addition to identifying the key macro-social drivers of health and health disparities, policy makers, and program planners in particular, seek evidence that tells them how these factors impact upon population and individual well-being. 8, 17, 38, 39 While public health and epidemiologic researchers have done a better job in this area with the emergence of systematic reviews, including reviews of social interventions, 40 this may not be enough. Specifically, policy makers, when asked about major gaps in evaluation knowledge, have reported that "lack of evidence may extend beyond issues of effectiveness." They "pointed to a need for stronger theoretical underpinnings for existing quantitative research and for methodological work on policy evaluation, to take account of plausible causal pathways to ill health" (p. 814). 11 In other words, policy makers need evaluations that can hold water at the policy level, that can help them link the macro-social to action in a given area. Thus, as eye opening as the book Spirit Level has been in providing powerful empirical support for the key role of inequality (versus poverty) in determining population well-being, it is unclear how jurisdictions might implement the specific interventions the authors call for to reduce inequalities, such as minimizing the gap between worker and CEO FIGURE 1. CSDOH framework on health inequity.
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pay, more widespread use of employee owned companies, increasing the minimum wage and increasing taxes on the wealthy. 2 This observation has been confirmed by prominent health disparities researchers, who have noted that it is important to "nurture an evaluation culture," even suggesting that all programs have a mandatory evaluation requirement, 35 as was the case in the past with some national programs (e.g., 41, 42 ). If all current policies and programs that have the potential to impact on social well-being were required to be evaluated, we might begin to accumulate the evidence needed to inform decisions to improve population health.
A large proportion of epidemiologic research is, indeed, devoted to randomized trials, even of social interventions and community trials, as well as to evidence syntheses of interventions and programs concerned with the social determinants of health. Yet policy makers and program planners are asking for specific kinds of evidence to emerge from these efforts. It is not enough to know that a particular program or policy is effective. It is critical to know just how and why it is effective, revealing the exact ingredients of its success. 43 This information can enable effective implementation of policies or programs, or support suitable program adaptations. In epidemiology, evidence syntheses often focus on how effective programs are, with less or no attention to synthesizing the underlying theories of programs. 38 Calls for greater study of theories in evaluation started late in the last century (e.g., 44 ), and since then, evaluation of program theory has grown. 45 The recent surge in realist evaluations and realist reviews of complex health programs that focus on "what works, for whom, and why" is also evidence of the growth of this trend. [46] [47] [48] [49] [50] For example, in the area of partner violence screening in health care settings, evidence from at least six traditional systematic reviews from the period 2003 to 2009 were being interpreted by evidence synthesis bodies as providing insufficient evidence to support screening efforts. 51 Yet, a reevaluation of those data using realist review methodology, which focused on the theory of why and how screening programs worked, identified strong evidence to support programs with multiple "comprehensive" program components. While far from perfect, such approaches can augment and improve upon the current evidence being generated about programs and their effectiveness. 38 The key is to generate more evaluative evidence that taps into theory and reveals the key program mechanisms that facilitate improvement in outcomes in a way that also focuses on upstream determinants of health and health disparities.
This brings us to the second area of evaluation research where scientists can improve the evidence that they make available to policy makers and program planners: implementation. One of the major challenges identified in the establishment of complex programs is the lack of specific guidance and support for implementation of program components, or suitable adaptations while maintaining fidelity to efficacious program components. 52, 53 This may be particularly true for complex, multi-sector, cross-sectoral interventions. 10 One approach that combines evaluation of complex programs with built-in periods of assessment and readjustment is Developmental Evaluation. 54, 55 This approach has been used for complex social interventions to both facilitate early learning and course correction of the intervention and to facilitate the determination of the key ingredients of both success and failure in multiple contexts. The At Home/Chez soi study in Canada, a complex multi-sector, multilevel, "Housing First" (HF) intervention for homeless adults with severe mental illness, is one example. This $100 million program, implemented in five sites with diverse homeless populations, services, and resources across Canada, is using multi-method developmental evaluation to produce knowledge about how HF works and how best to implement HF in each of these diverse settings while maintaining program fidelity. 56, 57 Important lessons have already been learned about mobilization and coordination across multiple sectors when supporting this population. 56 This information, in turn, will be used to reveal the key components that are required for sustainability and scaling up supports to homeless populations across Canada. This large-scale intervention benefits from the recent advances in methods and approaches appearing in the evaluation literature, in particular on the social determinants of health. 17, 32 Previous large-scale efforts, such as the Healthy Start infant mortality prevention program that provided $441.5 million to 15 demonstration programs across the USA from 1991 to 1997, 58 were evaluated for their ultimate impact but revealed too little about which aspects of the programs worked and how successful components could be adapted for implementation elsewhere.
HOW CAN WE APPLY THESE RECOMMENDATIONS TO GENERATE STRONGER EVIDENCE NOW?
The purpose of this paper is not to set out a comprehensive agenda for the future of policy-relevant public health and epidemiologic research. Still, we can apply the three recommendations described above to examples of how they might generate actionable knowledge about how to modify or strengthen existing policies to reduce disparities. There is no shortage of candidates of policies directly contributing to or shaping social and health inequities, as outlined in any number of documents, reports, academic papers, and political policy agendas. 2, 15, 16, 22, 59 With regards to piecing together disparate evidence to create a comprehensive view of the possible solutions to a problem (the jigsaw), we might turn to the issue of tobacco. Tobacco consumption is one of the major causes of significant morbidity and mortality worldwide. Given the limited uptake and effectiveness of smoking cessation efforts, the key to reducing its impact on morbidity and mortality is to promote primary prevention efforts. Since almost 90 % of smokers start their habits before age 18, at least in high-income countries, we need to consider primary prevention efforts toward teens and pre-teens. Yet, bringing together the evidence on the vast number of interventions targeting youth, which operate at multiple levels, in order to form a more coherent picture of the best options for investing in primary prevention is daunting. Furthermore, given that youth smoking rates can vary substantially by geographic area (provincial rates vary by up to 20 percentage points), 60 the specific context of program implementation must be taken into consideration. Table 3 provides examples of interventions specifically relevant for prevention of tobacco use among youth. Some interventions listed actually increase tobacco use and need to be modified or eliminated to minimize their effects on smoking. [61] [62] [63] [64] [65] [66] [67] Each of the interventions in the table has been evaluated for its effectiveness in preventing (or promoting) consumption of tobacco by youth. Conclusions about program or policy effectiveness have been reached using the widely accepted evidence hierarchies, with randomized trials purported to provide the strongest evidence. The strongest evidence is in favor of smoking cessation programs, as many youth smokers express a desire and/or have attempted to quit. 63 Exposure to pro smoking ads increases the risk of smoking among youth and could be more strictly regulated. 64 Implementing smoke-free indoor spaces and excise taxes on tobacco products are two promising interventions. 62 But mixed results have been found for the effectiveness of laws to limit youth access to tobacco via restrictions on retailers. 66 Not only does the strength of evidence for these myriad programs vary but no programs, except for the multi-component community programs that include several "sectors" within a given community, also have been examined for joint effects of efforts to prevent youth tobacco consumption. While summaries of this evidence exist separately for each type of program (i.e., Cochrane reviews), or even as a review of program options (IOM), these provide little guidance about which interventions or policies should receive the highest priority for a given community, or how to develop a program of interventions to build on existing community strengths. Despite the wealth of evidence then, it is currently too easy to miss the mark in terms of selecting and implementing the right combination of programs and policies to prevent and reduce smoking among youth. As well, while this evidence has been generated according to the highest academic standards, there is likely other relevant evidence, generated with less rigor but of high relevance to local settings, and this should be included in a comprehensive view of the options to addressing smoking among youth. In the area of generating more evidence on upstream determinants of health and social inequalities, there are multiple policies and practices that could serve as candidates for examination. There is also strong support, among all sectors of society, to take action on macro-social determinants to ensure a more equitable society. 68 A long-standing tension remains over the question of what strategy to adopt to best address issues such as growing wealth inequalities, underemployment, and poverty: increase social spending on programs like welfare, housing, or unemployment benefits, or institute tax cuts for corporations and the wealthy minority and wait for benefits to "trickle down" to those with less by "stimulating" spending and the economy? In recent times, tax cuts and even "bailouts" of the wealthy have been the predominant strategy, while there has been no growth or, worse, cuts in social spending. Wages among the middle classes have been declining over the past several decades, and the minimum wage has not been substantially increased. 16, 69 These policies and programs could be fully evaluated to assess their relative contributions to population well-being and growth of social and health disparities over time. Only limited evaluations of such policies and programs are currently underway, allowing only glimpses into narrow questions about the success of policy impact on disparities. The data suggest that tax cuts for the wealthy is a major driver of growing income disparities, but this growing trend is not well linked to population health. Nor have the simultaneous trends of falling middle-class wages and the chronically low minimum wage been linked to population well-being. Rigorous evaluations of these complex policies and practices are needed if researchers want evidence to inform the public and decision makers about the impact of such policies in their future. We need multilevel evaluations that are integrated across sectors and strongly linked to trends in population health and well-being. While public health and epidemiologic researchers are used to undertaking such evaluations using large population-based registries, newer methods such as case studies and systems analysis should be adopted and refined for this purpose to augment what we are currently generating. 70, 71 The third type of evidence needed by policy makers and program planners concerns implementation of macro-social programs and policies. One macro-social policy that has received extensive support across North America is the Living Wage ordinance, which was first launched in the USA in the late 1980s and has spread to over 120 communities in the USA since that time. 72 A living wage, which ranges between 50 and 250 % of the federal minimum wage depending on the geographic area, is meant to ensure that families have enough income to meet basic needs. 72 Living wage ordinances across the USA usually require municipal service contractors, economic development recipients, and selected employers to pay wages and sometimes additional benefits to their employees. While limited in scope, numerous benefits to those receiving a living wage and to the community have been documented, with particular impact on the economic well-being of both employees and employers. Meanwhile, some anticipated negative impacts, such as massive job loss and excessive costs to municipalities, have not panned out. Perhaps because of their complexity and the myriad context-specific factors that shape the development and execution of each living wage ordinance, implementation has not been straightforward. Yet only in the last few years have experiences of multiple living wage cases been summarized and made available. These summaries include some mention of the challenges to and facilitators of successful implementation. 73, 74 But if initiatives with demonstrated benefits to poverty and inequalities are to grow, both in number and in scope, more information about implementation is needed. Outstanding questions remain about the best way to overcome some of the greatest challenges in implementation, including enforcement of policies, monitoring of compliance, reaching all employers covered by the mandate, and expanding the ordinance to cover a larger proportion of the local workforce. Furthermore, impacts beyond short-term improvements in economic well-being of living wage workers have yet to be documented. Until information and evidence is generated about how best to address these challenges and to improve their scope and mandates, living wage ordinances, for all their potential to significantly impact economic inequities, will remain small in scope and impact. 72, 75 CONCLUSIONS Policy makers and program planners have noted a need for research on social determinants of health to shift from primarily describing associations with health to generating evidence to solve these problems. To generate such evidence, social epidemiologists and public health researchers could benefit from efforts to expand knowledge around macro-social impacts on health and population well-being. Research should not stop at demonstrating whether and how a program or policy improves well-being. More detailed information is also needed to facilitate adaptation, tailoring, and implementation of those programs and policies to local settings and target populations.
